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^l^in^ o]^-*V Sign #&|ZL ^ 7^1^. 7 flAj 

LPCVDCLow Pressure Chemical Vapor Deposition) ^-2-5. ^l^^ 

^-g- 7l^r <8^ofl #Bi^L LPCVD <*fl 

^^1^1 Si, 500 A ^Jfi^iLS <$^r*\7}JL, °]j£°\)±r ti]^^ SE^ 

#e)^e)^S. ^^ltl^-. ^4 ^l^l SU^H^i , °fl4* 7} 

MSCmonosilane : SiCl 2 H 2 )^ H 2 7>i# AHS-Sr^M", 3=fe, DCSCdichlorosi lane 

: SiCl 2 H 2 )2f H 2 7>^# Af-g-^H , H^l^lr PH 3 7>i» A>-g-^cf. s^, £ *gr$$>\ 
fl<>H, ^5)^ <M*4 £^ £ ^ Afl ^4 H 2 tiflolsg* <^ 

fl*4. K}-^-^, 800 °C Jl^ol A^P-S]^ ^E)^ oil 31)^ 

'oMHl ^ £r£« 700°C ^r^- ^ $i7l nfl^ofl oflst)^ ^ 

°\] 7}<£*}±r 4i7} ^21 « 6 Mf 

[t||S£] 

S. 1 
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«hE*ll #s]zl {METHOD FOR FORMING CONTACT PLUG OF 

SEMICONDUCTOR DEVICE} 

E l^r ^ I^HH ttfe]- f^s^ ^e)^ ofl^^i: ^ 

-E 3-^ ^*HH 4^ ofl 3)^-2.5. ^l^-^^ ^ #Si^L 

H 4^ £ 3<*H ^"£^1 ^*H1 cfltt TEM Af^l . 

- ^Jl^-^-ofl cfltt ^-^^ ^ - 

I : 71^- 2 : #*M<£^ 

3 : 4 : ^e]^- ofl^# 

4a : 4b : #5j-*Jej€- 

II : 12 : e 

13 : Tflols i3 a : #s]^e]^ sflnd 

13b : ^^^1 14 : 4i3 D -} 

15 : ^1<>H 16 : ^ 
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^*>» ^ ^ #eizL ^^wj-^ofl 

<14> «VE.*ll i7><>) ^l^^^l rcfe} sfl^^l 

* ^7}-°l ^ Jr^o. ^o]7] ^*fl ^H* ^ofl Cflt!: *flS£ ^ 

<15> ^-71 &q ^ofl cfl^- Afl^ 7 ]#^ 2fl^ ^Ml^M- ^£)C^£ ( 

nfl^-olt^-. uJ-3M, jl^^ ti>£^ <t)^t\), 256M <>1^ "flS-Sl 4i*Rr ^ 4^ 

4 ^ 3fl^7i^ ^-fr ^tsfl, 7>7l^^^^(Self Aligned Contact) ^<>1 
^)^SL 5U4. 

<16> AJ-71 7>7l^l^l« ^§£r 3-13} ^4 WliR*fl>H ^ ^ 

^j, zl^ji, #7] ^e] €^n<4 ^.^ si 711 W ^*Rr ^113^-5.^ o)^o] 
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^el€- 71^ <3<^ s.^ ^#^1 7)51^- ^*Kr Ulitt^, 

tiling ^ ah^s. ^-1)1^ tg^*}7l *fl€-*H ^ ^ 

<18> as^, ^7l ^H^t^^ -^^-ir **fl *fl^ wVJE^l ^7>^ ^ sfl^^ aJ-j=L 

^ S^isM- *#th *Hl*}7fl, -f-^ ^ #e^5^oicf. u}-^ , o] 

#^<^l7l nfl-g-ofl nfl-f *J-£. ^oj^ ^nl, ^5L, l^B}^]^ 

€■ A>o]ofl 7 fl7fl£)7l nfl^-ol^ ; 3^ 7 ]# 2 ^6fl ^z]- tfln)7j nfl§-o]cf. 

<19> M §e]ZL t§^6fl ^O^, ^Ifl^. O. ^Al ^Ml 
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1020010023402 2001/7/2 
£ ^*f| 7>^*>cf. ziem, ^ € ^7)7> ^^^Tfl #d^*f| 4 

<20> 4^1, ^ ^3 #^<*} *f€- ^ ^t^l ^7 r ^ «c V ^S 

*), 4i«?aJ ofl^^'I ^(Selective Epitaxial Growth : °]*}, SEGH ^e)^ ofl 

<2i> ^v 7 i ofl^^g- J$#X\?]7] Jfl^ cflS^ ^^-5- LPCVDCLow Pressure 

Chemical Vapor Deposit ion) # ^ 9X^. °l&itr LPCVD ^°fl £]tr 

7>^3*1^ DCSCdichlorosilane : SiCl 2 H 2 )^ H 2 ^ HCl^ 
7>i, JE^r, MSCmonosilane : SiH 4 )^ H 2 ^ HCl^ ^ 7}^7\ a>-§-5)^, 
PH 3 7>^7> A>-g-^Cf. 

<22> ZLsm, #7] -Hel-s ofl^^ ^tr ^sfl^ LPCVD 800°C jl£ 

1- ^£.^<5>7l ufl^ofl ^^>o] ov^^j. s.^ ^ofl ol^-g-ol o^cf. ^, 800 1C -H 
^0.5. ^e]^ ofl3x|# ^« ^4-, ^ <3^M1 ^£7]- ^}t\] 

^ oil a] em ^ °l-8-*H ^ *§^*r£), ofl^f^ i4 
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^ofl ZL ^o) o^cf. 

^^^Hl ^*lH 7l^- ^ 0 H] ^ -^ZL # 

^5*1 LPCVD ^^€- ^ls]^^- ^^1^1^, ^-7] ^el-s ofl^lf^ 600- 700 °C 
A. 

Efl^ofl ^sflAi ^e)^- 7l^ <^<* su} #£^zl LPCVD ^ 

e}^- ofl^f^l- ^^l7l£), ^-71 °\)*\%-& 550 -700 °C 51 -&-£<>lH ^^l^, 

<26> Til 1^71-, ^ofl nj-g. ^^ZL ^ ^ £ , ^€ 

£^ ^ ^ai Afl^^ rf^l; -g-71 ^Bl^ 71^ LPCVD ^ #^1^, #7l 

l-^l ^«fl ZL^JI, Ti^l ^ ^ 71^: <3<3^ <?]-^m 

^ h 2 yfl ^1 % #31; ^ ^71 i^sfl ^#£1 ^sl^- 71 °§<* ^-ofl ^ § 

51 ZL LPCVD ^#*l7l5j, 550~ 700°C^ £:£°1H <tf 

71 7l^;3l-Ol ^-61 eg ^ ^ ^ o^o} ^ <^ ^ofl ^-ol ^ ^ ^^1 
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<27> <^7H, «V^^ 6,^^ MS ^ ^ 7 |-^ 

«- ^>-g-*>^M-, SE^, DCS^- H 2 7>^# A>-g-^ ( £^e S ^ PH 3 7}+m- A}-g-^tf. °1 

nfl, #7l MS 7>^ DCS 7}^£\ 100~500sccm^.S. 2i*da>}JL, H 2 7\^Q\ 

2,000~20.000sccm^-S. , PH 3 7>i^ -fr^ <^$\%$\ S.*g ^£7} 1 

>40 19 ~10 21 atoms/cc 7> 100-300 sccm°-3. S^tb 1 ^. 

<28> *8^£- °ll5il#* l~200Torr^1 ^^^.S ^ ^a] ^t}. 

<29> 711^7]-, wj-w^ oflsj^sl 3^ ^ ^ ^1*3^ H 2 n 

°1^* 

<30> -a ^ofl 71^ S^olMi^ ^el^S. ^^"Al 71 Jl, 

*1 ^^M^r Wl^^ SE^r ^VX|7l7l nfl^-cfl ^ 700 °C °1 

<31> (^AHD 

<32> o^>; ^-Sfs} 5L^^r £ ^tgo] u>^-^l*V -^H-I- ^.cf Aj-^^Tfl ^tg§]. 

oflsr)^ Ajxj-Al, «>-§- 7}^^ a^^ Jfo^}^ HC1 7} +2) X[-%~$r zie) 
Jl, ^71 ^sfl 71^-4^1 ol^ ^ofl^ Aj-o] ^ ^ 
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<^^oflA^ cf^^g ^ej^(4a)^.S. ^slfe ti>^ ( ^®}#(3)^ ^^o)]^^ #e)^e)^- 
(4b) £.5. ^ 

<35> <^7H, #71 ^^€- °11^#(4)^ 600 ~700°CS *r3)SM=h ^7} ^ejs ofl 

s)#(4) «>-§- 7}il^ MS2f H 2 7>i# *}-§-*H, PH 3 

7}^Mr ^>-S-W. ^-7] MS 7>^ cflAlo]] DCS 7}if Af-g-^^ ^£ 7>%-^>cf. MS 
7>^ aife DCS 7}>i^ -B-^^r 100~500sccm, neJJL, H 2 7]-^^ -fr^ 2,000- 
20.000sccm-5.S- 2xQ*}v\ , <#7] PH 3 7>i^ -f}-^£- 100~300sccm S^*>^ 
tS-S.7} 1>10 19 ~10 21 atoms/cc7l- £)J£-S- ^k}. 5Eth #7l ofls]^(4)S] 1 

~200Torr^ ^ 

<36> i^iSj ^^Al^ofl Oj-e^, 71^(1)2)-^ S-Efl JjLJg-oflA^ 

o] ^^7) nU^-oil ^- 7 l 71^(1)4 ^e]^ ^5Xl#(4)^ ^ #^ofl 

4€ ^ *)*8" ^7>^ ^ 2*4. S*V, ^Bl^ ^13]#(4)^ ^^11- ^B] 

€ ^31 Jit} ^ 700 °C o]S>, w>^-^5>7])^, 600~ 700 °CS. 

<37> ol &o^, ^-71 ^s)€-(4a)^- 2-<£°-S- ^#3*1, € 
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^ 41 3 4 B0E2f H 2 S0 4 ^ ^ -§-^* ^ ^1^* ZJ-ZJ- 20~302i ^ 

^W^, °1<H A 1, $\3t LPCVD ^ iJHH <?|-4^-S 700-1,000 

r ^r^l^i 60~300££ H 2 ^1^4. 

e]^ 7l^r(l) 500A?}*]Tr ^e|^(4a)AS 4^*1^ «1 

<40> <^7H, <^^(4) ^Kg- W 71-^S^^, ^A]^S5f p>^V 

7>^1^, MS^- H 2 7}if 71^-Cl^. A}-g-S}n} , Aj- 7 ] MS 7}^ tflAlofl DCS 7>^» A}~g-£H- 
$5. 7>^s>rf. ZLElJl, PH 3 7>^# A|-§-^-cf. aJ- 7 ] MS g: fe DCS 7> 

^ 100~500sccm, =L^JL, H 2 7>i^ 2,000~20.000sccm^-S , 

^•71 PH 3 7}^2] 100~300sccm ^S.S. ^S.7> 1>40 19 ~10 21 

atoms/cc7]- £&*h #7l ^e]^- ofl^^(4)^ l~200Torr^ ^^-S. 

<41> 7\M7\, ^7} ofl3Xl^(4)^ ^ 2:71, ^, ^B^Ua)^ ^ ^ o] 

# ^Hl^ O.A>^ 2^0.5. ^S}^ ^ 1^ ojifl, w}-e^}7fl^ ( 30~60 

ZL^JL, t)l^^^&)€-°m #^^sl€-(4b)^ 550~ 650°C, 14 

^^>7fl^, 550~610°CS ^11^. 
< 42 > oj-g-ei, #7] ^^^(4)^ ^ ^ ; MFg/Og ^^p>i- ol-g.^- ^ai 
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BOE^ H 2 S0 4 ^ ^ -8-^* ^ ^1^* ^4 20-302: , 

W LPCVD <y-Xf^s. 700-1, 000°C 60-300 

^9} H 2 «1H^* 

<45> ^xjo} tiV^^l 4^ ^^Sr 71^(1) vflofl oj^ti. ^ .g- ^5>^ ^ 

*}£-emi-(ll)* ^^JL, ^ 5 d4~§-, 7|^(1)^ <£o=} #ofl Tfl ^1 

^^•(12)2)-, #Sl^Hl^- 3fl€(13a)2}- Ej^^fl 3flii(i3b)^ *\ 7flo]M ^ 

(13) ^ ^^^-(14)21 T^M* o]o]*\, ^7} *\%- 

<MW ^lolAi(15)» ^^W. ZL t^g-, Aj- 7 ) <JoZ}-i- Aj-ofl #^04^(15)* 

^3V^b ^, A o V 7] = n>^ 3 (14)o] £-!=-, ^-71 #7_>^<^^-(15)* SE^r <Hl*l 

«n*>aL, ol^^, Aj- 7l ^ # 2^7> 7l# <3^#* £L 

<46> 4^5-, 7l^r(l) a^ofl ^Aj^ #5^, S^r, 2HFF^ oj-g- 

^17]^^ ; ^-X\o\] t ^* ^Ajo. A^ofl 7 )^- ^igo^ Alz^ 0] 

£)^h§: 3*fl, NF 3 /0 2 *^a*>* °l-§-tb £^ ^1^^- BOE^- H 2 S0 4 ^ ^ 

^# oj-g.^- <£ai 4^ z|z| 20-303, ^*§-s}JL, 0)0] x\ t aj^^. 6\)jq%. Aj^ 
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W LPCVD *m vflofl #7} #^1*1 -tftlHH <?1-^#S. 700- 

1,000"C £rS.ofH 60-3003: H 2 ^H^ 1 * ^r^W. 

o\] LPCVD <Hl3x|^ ^ ^ej^ ofl 

^1^(4)* ^A^t}. ^7} ^ej^ ^3)^(4)^ 700°C *\^^\7\\^, 600 

~700°C ^r^H 7l^r(l)^ ^ c$gio\]*]^ ^e)^(4a) 

^ ^-O] ^-7] ^5}^ ofl3)*(4) ^^-o. ^^J- HV-g. 7 }iS^ MS^ H 2 7|-S-AS A> 

-§-^>^, £^I^1r PH 3 7}^W ^-§-^4. MS 7}i cflA]o]l XS 7>i* ^ 

• £ XJcf. 7flcf7>, #7l ^e)^ ofl3i]#(4)^ l~200Torr^ <y-^^^ ^r^tlr^-. 

<48> T^l^tfl^, ^e]^ ^^#(4)^1 cfltb CMP(Chemical Mechanical Polishing), SE^, 

^1^1 ^(etch back)* ^^.S*) , #7] ^ej^- ^sl^(4)^.^. o]^.^^ ^aj ^^zl 

(16)1- 

< 49 > £ 4^ £ 3°11 i^Hl ^ TEM A>^lo.s^, ^.cf ^7} 635 

°C, i20Torr ( Ms^l $-*&o) 200sccm, H 2 £] -B-^°l 5000sccm, ^Jl, PH 3 ^ -fj-^ ' 

o) SOOsccm^ ^ B^SHM TEM aV^I^-. Ji^l^ 

^^1^ 71^(1)^ sbm jjL^flA^ ^ 5.<#SLS. ^s1^(4a)o] ^^-je) 
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ol<2] <^^oflA^ #H^e^o_3. 700 °C o]*>^ 

Ml, ^"71 ^S]^ ofl^^oj ^ .g-jt-g. Jf^g 7^>1- -fr^M oj^^ro] 

700 °C °1*>S ^ 

<52> 14^, ofl^iLS. ^ #5lZL# ^*Kr ^§-Sfl ^ #^6fl 

JE Ir^JL 7-]^ ^ 7 ># ^ £U>-^, , -#71 *Jb}^ <^f-g: *|£ 

y o v ^^ ^ -H^r *\)^°\] ^ -ft-e^Ml 3-g-& ^ 5&cK 

<53> 7|B}-, ^ ZL ixlf <a^>^l ig^HH tf^Tfl ^l^t <r 

9X^. 
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i] 

^c^Pj-ojl ^E)^ 7]^- ^ #ofl 1-^ 

LPCVDCLow Pressure Chemical Vapor Deposition) ^£-5. -gel^ °ll^f^ 

a>71 ^el^- oflsrlf^ 600 ~ 700 M ^rH^H Aj^-Al^t^, 71^-3]-^ 

2] 

*H 1 1M1 Aj-7l ^e)^ ^tr ^-S- 7>iS^ MSCmonosilane 

: SiH 4 )^r H 2 7}i, DCSCDiclorosi lane : SiCl 2 H 2 )^f H 2 7 r i# A>-g-^ t JE^S. 

33 

*fl 2 %M1 &<>H ( ^1-71 MS 7>i DCS 7>>i«l -R-^ 100~500sccm, H 2 7}^9] 

-B-^^r 2,000~20.000sccm°-5. S^l^-b ?J-g- ^ ^ «KE*)1 4i7>^ §^ 

4] 

^£ 7 > 1XL0 19 ~10 21 atoms/cc7 r 100~300sccm 2:^>^ ^ ^■ 
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53 

A 1 1H1 91°]*], #7l ^#£r, l~200Torr^ ^ilS ^*Rr 

[^t 1 * 6] 

*fl l %H1 5a°H, #7l ## ^, #71 ^Sfl ^ 

73 

^1 6 *M $X°)*\, #71 £^1 Afl^ 

NF 3 /0 2 l-^^l- °l-§-^ 20-303: -g-<& <r^*Hr ^JLS. *>fe te^ll 

83 

^ 6 « 5a<H^, #71 ^ ^^8: 

BOE^ H 2 S0 4 £l ^ -g-<^# o] -g-*H 20- 30S ^<?> ^rW^ ^ J^S. f>}^ 

1^*0- 93 

»1 6 *M 9l°]*\, #71 H 2 «11 <=>! ^& 

^l-^l^-(in-situ)S 700~1,000°C ^rS^H 60 -300s ^*3^Hr ^3} °. 

si *>fe 4i7>5l ^ ^^« 0 v^. 
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101 

^o^n^ofl <g>$^ ^Efl^ofl o^Sfl^ ^2]^; 7)% #ofl ^H) ^OL 

S^i LPCVDCLow Pressure Chemical Vapor Deposition) ^ej€- °fl^lhir ^#^1 

713, 

^■7] «W%"8: 550-700 M ^r£^l^i >8 ?H , 

*}^*\] ^7}o\ ^ #&)ZL 

113 

10 *M 5a°H, ^tr 7}iSAi MSCmonosilane 

: SiH 4 )^ H 2 7>^, SE^r, DCSCDiclorosilane : SiCl 2 H 2 )^r H 2 7>>i# A r -g-£H , 

12] 

*fl 11 %H1 9X°1*\, MS 7>i DCS 7 r ^ -B-^^r 100~500sccm, H 2 7>i 

^ 2,000-20.000sccm^.^. S^H^r Sfe «V£*fl =£*>i£| ^ § 

131 

*n 11 an*!, ^-7i ph 3 7>^si 

JE^§ ^£7> 1)40 19 -10 21 atoms/cc7]- 100~300sccm a^^r^r ^-§- 

3-2.3. ^ *&E.*fl ^7}£) ^ #Sln ^-^ y o V ^. 
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[3^8- 14] 

*H 10 *<H &<H>H, ^"71 l~200Torr^ ^AsL ^<g*H=- 

l^^ty 15] 

*i| io &<>H, #7i -gel ^8- 500 A^H ^^l7l^ 3^ is} 

^ tiV£^] ^7>^ #^ ^U"^. 

13^* 163 

*fl 15 %H1 &<H*1, ^-71 30-602: ^-<?> ^*8*Kr ?A^r 

13^8" 17] 

*fl 15 *oH] £M>H, ^7} ^e}^ ^#£r, 600~700°C5. ^*3*Rr ^ 

13 T 1 * 18] 

550 ~650°CS ^ ^Kr r£*}^ ^ #&jZL ^^« 0 >^. 

193 

550~610°CS ^r^Rr ^-^^.S ^ 4x^>^ ^ -f^n ^^« c >^ . 
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20] 

A 10 %H1 Si^l, #7l ofl^s] #71 ^sfl ^ 

em 71^; tflt!- £^1 ^ ^ H 2 «iH^* ^*8*Rr 3# 

ShEESIl ^7>^ ^ ^eizi ^«<HT 

21] 

*1] 20 5a°H, #71 £^ 

NF 3 /0 2 #^°>1- °l-g-*H 20~ 30S ^*Kr ^-i- ^8-2-3. f>}±r ^SL^} 

22] 

*ll 20 &*]*\, #71 ^ Afl^ 

BOE^- H2SO4SI ^ -g-^* <>l-g-*H 20~ 30S ^*3*Rr 33* *Rr 

*K£*I1 ^7>o] 3. em ^#« 0 >^. 

23] 

*)] 20 #71 H 2 «1H^£: 

•y-Al^-s 800- 900 °C ^r£^l^i 60- 300s ^«Rr 3* ^K 1 ^ 

*)1 ^7>S1 ^ #5l ^ ^« 0 >^. 

24] 

££r *i<3^1 ^€ ^Bl^ 71^ *H^-*Kr ^Tjl; 
#7l $^*<^1 ^l^fl ^Bl§ 7]^ ^^21 ^Al ^ ^ 
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#71 LPCVD VH^I #^1^, ^7l ^gj-g-ofl 2]^ ZL 

LPCVDCLow Pressure Chemical Vapor Deposition) ^^-S. °\)^]^^r -^^l^S), 

550~ 700°C£l ^E-^H #7l ^-B^ #1* ZL o)<2\°\ 

253 

*ll 24 %H1 5a°H. -*7l &q Afl^^. 

NF 3 /0 2 #^p>1- o]-g-a}ol 20-302, *r*8*H=- 53* ^^.S. ^ 

26] 

*)1 24 1H &M*1, #7l ^ xfl^ 

BOE^r H 2 S0 4 ^ -§-^* °l-§-^>^ 20~30^ ^ ^^-S. *Kr 

l^tt 273 

*H 24 ^1 5Si*H>H , #7] H 2 >M3£ 

700-1, 000 °C 60-3002: ^-<£ ^3*Rr 53* ^r^r ^^l 4i7> 
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28] 

29] 

^11 28 ^-°fl &<>H, 4 v 7l ^sl-E- *\) si , 600-700t:S ^3M?lfe ^8£. 

[^^g- 30] 

^| 24 SZ^a^, Aj- 7l ofls]^, 

31] 

^1 30 %H1 &<H>H, ^71 -M^^^r 30-605: ^ ^^M^lfe 

32] 

*fl 30 ^-71 t^^em^ #^3^ 

550- 650 °CS, ^*H^ ^ ^JE^l ^7>sl . 



23-20 



<a 0 > t> 

1020010023402 2001/7/2. 
333 

A 24 ^-ofl #7] ^el^ <*H^|# 

*V-g- 7}il^ MSCmonosilane : SiH 4 )^ H 2 7}*, DCSCDiclorosi lane : 

SiCl 2 H 2 )^- H 2 7fit a>^H, £^e^ ph 3 7fif A>-g-^ ^ «]- 

34] 

*H 24 *M 91°}^ , #7] MS 7>i DCS 7>i^ -f}-^ 100~500sccm, H 2 7>^ 

3 -B-^ 2,000~20.000sccm-°3. S^Rr ^ «5>^- «VE*fl dk*}^ $ 

1^7--% 35] 

^ 24 %H1 &<H*1, ^"7l PH 3 7>^S] -fr^ 

^£7f 1>40 19 ~10 21 atoms/cc7> £)£.-!{. 100~300sccm S^SHr # 
36] 

*l) 23 ^1 5a°H, ^"71 ^e)^ o])3Xl# 

l~200Torr^ <^^3. ^*J^Hr 33* #^8^S. t}^ ^S.^} ^7}9] ^ l-e^n 
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1] 




[£. 2] 
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